Abstract: In this paper we have discussed the regions of convergence of the series   , , 0
We establish the fact that, in general, the series (1.2) converges in a strip , t   whereas (1.3) converges in a half plane t     . The representation of ( , ) u x t by (1.2) for t   is found to be valid if and only if ( , ) u x t has Huygens property defined in §4, in that strip. These points up the analogy between expansions in terms of generalized heat polynomials for functions with the Huygens property and expansions in a Taylor series for analytic functions. The Huygens property is not sufficient for representing a function by (1.3) , and, in this case, an additional integrability assumption is required.
SOME DEFINITIONS AND PRELIMINARY RESULTS
The generalized heat polynomial
is a polynomial of degree 2n in x and n in t given by 
3)
likewise satisfies the generalized heat equation (2.2).
An integral representation for the generalized heat polynomial is given by the following result. 
the following corollary is immediate.
Corollary 2.2:
We next establish that 2n
x is the Poisson-Hankel integral transform of
Proof : By (2.1) and an appeal to (2.6), we have is derived on appealing to (2.5).
Lemma 2.5:
We may expand   
Another useful generating function for
is given by the following
Proof: For 0, t  by (2.6) and the definition of ( ), g z we have 
, ,
An important property of the sets
is that they form a biorthogonal sytem. We determine this fact.
Theorem 2.9:
where n k is given by (2.20).
Proof:
We have
where   a n L x is the generalized Laguerre polynomial, [1; p.188]. The result then follows immediately from the definitions and the fact that
Next, we establish a fundamental generating function for the biorthogonal set
where n k is defined in (2.20).
Proof: By (2.17), for 0,
By (2.18), the right hand side becomes
yu e e h xu d u G x y s t s t 
The interchange of summation and integration is valid since
and the Theorem is proved.
REGION OF CONVERGENCE
In order to establish the regions of convergence of the series
we need some preliminary results. 
However, by the definition of By applying (3.5) to (3.4) and using Stirling's formula, we establish the Lemma.
We need an asymptotic estimate of   
Thus we may derive the following: 
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where K is a constant independent of x in a x b Next we need to determine bounds for the generalized heat polynomials. We first establish the following inequality.
Lemma 3.3:
Proof: This is an immediate consequence of (2.6) and the elementary inequality n n x n n n n n t e t a P x t e n e
Since the dominating series on the right converges for , t      and since  may be taken arbitrarily close to 0 and  arbitrarily close to 1, it follows that the series (3.1) converges absolutely for 0 . and again, the dominating series on the right converges for 0, t      or since  may be taken arbitrarily close to 1, for 0.
To prove the second part of the theorem, assume that the series (3.1) converges everywhere in the including strip , n n e a n n t
Further, by Lemma 3.3, it follows that, for 0,
With these bounds, we have
The series on the right converges for so that   
Hence this bound and (3.11) yields 
THE HUYGENS PROPERTY
for every , , , t t a t t b      the integral converging absolutely.
It is proved in [5] is a constant.
Note that in each of these corollaries, hypothesis (4.3) is satisfied by an appeal to (3.11) and (3.10)
respectively.
It was shown in [5] that a function with the Huygens property has a complex integral representation. Indeed, we established the following result. is a constant.
We conclude this section with two simple Lemmas. 
